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This study was designed to examine the relationships of deep internal structures to
the superficial surgical landmarks important to temporal lobe surgery using fiber
dissections. The frontotemporal region was dissected by applying Klingler’s fiber
dissection technique to one0 formalin-fixed human cerebral hemispheres. The
dissections were performed under a microscope and imaged in the photographs.
Several useful measurements to be needed in the temporal lobe surgery were also
quantified. Several white matter fiber tracts in the frontotemporal region were
constructed in an intricate pattern, just like a network. Most of the specimens, the
anterior edge of the optic radiation reached almost the tip of the temporal horn and
was located an average of 31.4mm (range, 28-34mm) behind the temporal pole and
an average 12.2mm (range, 10-16mm) behind the limen insulae. The relationships of
the superficial surgical landmarks (limen insulae, temporal pole, inferior circular sulcus)
to the deep internal structures of the temporal lobe (esp. optic radiation) are discussed
in this paper. Applying the anatomical knowledge from this study to the surgical plan
will contribute to more precise surgery for the various pathological conditions in the
frontotemporal region.
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▒ 서 론
측두엽의피질과복잡하게얽혀있는심부백질신경섬유들은시
각, 청각, 언어, 그리고기억등에관여함이알려져있어12, 21) 이부위
병소에대한수술시중요신경구조물들의손상을최소화하기위하




하여측두엽의최전방(temporal pole), 섬문턱(limen insulae), 하
방섬고리구(inferior circular sulcus), 그리고중대뇌동맥분지들
과같이육안으로쉽게인지가되고수술에도움이되는현저한지
표들을자연스럽게 노출할수있다는장점이 있다. 이러한 표재성
수술지표들과측두엽심부의측두엽줄기(temporal stem), 측두뿔
(temporal horn), 편도핵(amygdala), 시방사(optic radiation)를비
롯한백질신경섬유, 심부회백질들과의관계는수술계획과정확
한수술에중요하기때문에저자들은 Klingler9)의 백질 신경 섬유
해부기법을이용하여측두엽의표재성지표들과심부구조물들과
의관계에대하여알아보고자하였다. 
▒ 재료 및 방법
10개의대뇌반구를백질신경섬유해부기술로측두엽과그주
변부를 수술 현미경하에서 단계별로 해부하였다. 해부할 대뇌는
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A. The frontal, parietal, and temporal operculum were removed to expose the superior longitudinal fasciculus, insular cortex, and limen insulae. The
inferior circular sulcus curves up posteriorly. 
B. The insular cortex was removed to expose the extreme capsule. The claustrum is seen through a small excision window of the extreme capsule. 
C. The extreme capsule and claustrum were removed. The base of claustrum was embedded in the uncinate fasciculus and inferior occipitofrontal
fasciculus. 
D. The external capsule, uncinate fasciculus, and inferior occipitofrontal fasciculus were removed to expose the putamen, amygdala, and anterior
commissure. The corona radiata is seen around the putamen. The anterior commissure passes on the superolateral wall of the temporal horn. The
amygdala was embedded deep to the uncinate fasciculus, in front of the anterior commissure, and just behind the limen insulae. 
E. The corona radiata, a part of optic radiation, and anterior commissure were removed to expose the tapetum, internal capsule, caudate nucleus.
The optic radiation runs on the superolateral wall of the temporal horn just below the anterior commissure. 
F. The internal capsule was removed to expose the thalamus. The stria terminalis is located between the thalamus and caudate nucleus. 
A : amygdala, AC : anterior commissure, C : claustrum, CR : corona radiata, IC : internal capsule, IIS : inferior insular(circular) sulcus,
IOFF : inferior occipitofrontal fasciculus, LI : limen insula, OR : optic radiation, SLF : superior longitudinal fasciculus, ST : stria terminalis, 























문턱, 섬(insula), 그리고섬의고리구(circular sulcus)가 관찰되었
다. 섬고리구의아래부분, 하방섬고리구는섬문턱에서부터후상
방으로진행하였고섬주위로는전두엽, 두정엽, 후두엽, 측두엽을
잇는 긴 연합 신경 섬유 (association fiber)인 위 세로 신경 다발




발(inferior occipitofrontal fascicle)에 혼합하였다(Fig. 1B). 최외
포를 제거하면판모양의심부회백질, 담장(claustrum)을 만나게
되고구상신경다발과하후두전두신경다발은섬문턱근처에서
담장의 측하부를 감싸며 위치하였다. 담장을 제거하면 외포
(external capsule)가노출되는데최외포처럼아래쪽에서구상신
경다발과하후두전두신경다발에혼합하였다(Fig. 1C). 외포를제
거하면 조가비핵(putamen)이 노출되는 데 전,후,상방으로는 방사
관(corona radiata)이위치하고하방으로는구상신경다발과하후
두전두신경다발이조가비핵의 전하측을덮고있었다. 구상 신경
다발과하후두전두신경다발을제거하면조가비핵의측면을완전





상각(inferior thalamic peduncle)이관찰되었다. 시방사의전방신
경다발인Meyer’s loop는외측슬상체(lateral geniculate body)에
서기시하여측두뿔의상벽을따라전측방으로주행하다가측두뿔
끝무렵에서방향을후방으로전환하여측두뿔측벽을따라진행하
였다. 시방사를 포함한하시상각일부를 제거하면측두뿔상벽을
따라편도핵으로향하고있는미상핵(caudate nucleus)의 꼬리부
분이관찰되었다(Fig. 1E). 내포(internal capsule)을제거하면시상
A. The parahippocampal gyrus, fusiform gyrus, hippocampus, and a part of uncus were resected to open the temporal horn along the choroidal
fissure, uncal recess and collateral sulcus. The tail of caudate nucleus and stria terminalis are seen through the ependyma layer. The amygdala
is located on the anterior wall of the temporal horn. The inferior longitudinal projection system runs just lateral to the collateral sulcus at the base
of the fusiform gyrus. The instrument indicates the location of the limen insulae.
B. The ependymal layer, tapetum, tail of caudate nucleus, stria terminalis, and uncal cortex were removed to expose the optic radiations and
amygdala. The three small pin heads with green color indicate the superior margin of the Meyer’s loop. The lower margin of the Meyer’s loop
seems to blend with the inferior longitudinal projection system. 
A : amygdala, FG : fusiform gyrus, ILPS : inferior longitudinal projection system, LGB : lateral geniculate body. MGB :medial geniculate body.
OT : optic tract, ST : stria terminalis.
Fig. 2
A B
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(thalamus)과 미상핵사이로분계선조(stria terminalis)가 미상핵
과평행하게주행하면서편도핵에연결하였다(Fig. 1F). 
2. 측두엽내기저부해부
측두엽의 기저부에서 방추상구(fusiform sulcus), 측부구
(collateral sulcus), 그리고후뇌구(rhinal sulcus)를관찰한다음피
질과짧은연합신경섬유들을제거하면방추상회(fusiform gyrus)
의 하단에 전후 방향의 아래 세로 투사계(inferior longitudinal
projection system)가관찰되었다. 아래세로투사계는방추상회의
바닥, 측부융기(collateral eminence)의외측, 그리고측두뿔의외
측벽인시상층(saggital stratum)의하단근처와일치하였다. 해마
(hippocampus)의 머리, 몸체, 뇌활(fornix)의 해마술(fimbria), 구
상회(uncal gyrus), 해마방회(parahippocampal gyrus)의 협부
(isthmus)를 맥락 열(choroidal fissure), 구상회, 구상절흔(uncal
notch), 구상함요(uncal recess), 그리고 측부융기의외측경계를
따라제거하면측뇌실의방 (atrium)과 측두뿔이개방되었고구상
회, 내외측슬상체(medial and lateral geniculate body), 측두뿔의
전상면에접해있는편도핵, 뇌실막 (ependyma), 분계선조, 그리고
미상핵의꼬리들이관찰되었다(Fig. 2A). 측두뿔의뇌실막, 뇌실벽
판, 미상핵의꼬리, 분계선조, 그리고구상회의피질들을제거하면
편도핵과외측슬상체로부터시상층을거쳐후두엽으로진행하는시
방사를관찰할수있었다(Fig. 2B). 측두엽최전방에서부터섬문턱
까지는평균21.3mm(range : 19.8~22.1mm), Meyer’s loop 최전
방까지는평균31.4mm(range : 28~34mm)였다. 섬문턱에서외측
슬상체까지는평균25.1mm(range : 23~26.3mm), Meyer’s loop







핵이관찰되었고측두뿔은개방되지않았다(Fig. 3A). 섬 문턱에서
후방5mm 관상 면은 전교련 수준으로 편도핵과 측두엽 줄기
(temporal stem)에속하는백질신경섬유들이관찰되었고측두뿔
은개방되지않았다. 섬문턱후방10mm 관상면에서측두뿔은개
방되기시작하였다(Fig. 3B). 섬문턱후방15 mm 관상면에서는측
두엽줄기에속하는백질신경섬유와미상핵의꼬리, 분계선조가
관찰되었고측두엽줄기축상면에조가비핵의하단이근접하였다





이있는데측두엽의최전방, 섬, 섬문턱, 그리고하방섬고리구등
을열거할수있다. 이들은측두엽의심부구조물들인시방사, 측두
뿔, 편도핵, 그리고백질신경섬유들과상호밀접한관련을가지고
A. The specimen was cut at the level of the limen insulae coronally. The superior and middle temporal gyri were resected to expose the inferior
insular sulcus and optic radiations.
B. The temporal horn is opened at the level of 10mm behind the limen insulae. The curved red line indicates the wall of the temporal horn.
C. The putamen is elongated toward the temporal stem at the level of 15mm behind the limen insulae.
A : amygdala, C : claustrum, Ee C : extreme capsule, Er C : external capsule, GP : globus pallidus, I : insula, IC : internal capsule, 




있다. 이들간의 관계를 설명하고자할때 측두엽줄기라는구조의
이해를필요로하는데측두엽줄기는아직해부학적으로명확히정
의되어있지않고있지만여러저자들3, 5, 6, 8, 19)은하방섬고리구와측
두뿔상벽사이를통과하는백질신경섬유다발로구상신경다발,






삭을 잇는 선의 내부를 점유하는 공간으로 연합 섬유, 교련 섬유








관계를가지고있었다. 아래 세로 투사계는후두엽의시각영역과
측두엽을잇는신경섬유다발로시각기억에관여하는것으로생각
되고있으며연속적인짧은연합신경섬유들로구성되어있다고알
려져있다.2, 14, 21) Ebeling등4)은측두엽최전방에서Meyer’s loop 최
전방까지의 거리를 22~37mm, Peuskens 등14)은 15~30mm,
Rubino등15)은 22~30mm, 그리고최근Tractography에의한연구
23)에서는 33~40mm로 각각 조사하였는데 저자들의 경우
28~34mm로 측정되었고 측두엽 최전방에서 섬 문턱까지는
20~22mm, 외측슬상체까지는 45~49mm로 각각 측정되었다. 이
러한차이는개체간의해부학적차이와시상층이라불리는곳이전
교련, 하후두전두신경다발, 구상신경다발, 하시상각, 후시상각
등이그물망처럼밀집되어있는부위여서미세해부로도개개의신
경섬유들의윤곽을명확히할수없다는것에기인한다고설명되고








아직논란의여지도많다.4, 14) 저자들의연구에서Meyer’s loop는외
측슬상체에서기시한후측두뿔상벽을전측방으로비스듬히진행
하다가측두뿔의최전방에거의다다른후후방으로방향을전환하
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▒ 서 론
유표피낭종은선천성종양으로전체뇌종양의 0.2~1.8 %를 차
지하며, 소뇌교각부에호발하며그외터키안주변부, 소뇌 충부,
뇌실내, 대뇌반구, 뇌간등에도발생할수있다.1, 2, 3, 23, 25) 내원시무
증상부터삼차신경통, 안면 경련, 청각장애, 보행실조등의국소
적 뇌신경 증상, 경련, 두통, 뇌압 상승, 수두증등 다양한 증상을
보인다.14, 16, 17, 18, 23, 25) 치료는수술적종양제거가원칙이지만, 종양
Epidermoid tumors are rare. We reviewed 12 intracranial epidermoid surgically treated
tumors from the cerebellopontine angle (CPA) between 1992 and 2005. Total resection
was achieved in 11 cases (91%); in one case, some parts of the cyst capsule were left
because the cyst adhered to the brainstem, vascular structure and cranial nerves from
the cerebellopontine angle. The most common symptom was trigeminal neuralgia (9
cases). On their latest clinical and radiological follow-up examinations
(mean27.1months), most cases had good results without specific postoperative
complications (91%). However, in one case, tumor regrowth was observed one year
later and re-operation was done with a favorable result. Although epidermoid tumors
in CPA are very difficult to resect totally for its surrounding neurovascular structure, a
total surgical removal was possible to reduce tumor regrowth and improve outcome. 
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주위의뇌신경및혈관들과의유착들로인해완전제거가어려운
경우가많다.
저자들은 본원에서 지난 14년간 소뇌교각부 유표피낭종에 대한
치료경험에대해문헌고찰과함께보고하고자한다.
▒ 대상 및 방법
1992년부터 2005년까지 14년간본원신경외과에입원하여수술
적치료를받고병리조직학적으로확진된유표피낭종12례를대상
으로하였으며, 환자의내원시임상증상, 연령, 수술방법및종양제














12례중여자 10례, 남자 2례였으며, 내원시연령은 23~64세, 평
균 42.3세였으며, 내원시 주증상으로는 삼차 신경통 9례(V2-3례,
V3-2례, V2,3-4례)로가장많은비율을보였고, 두통1례, 편측안
면경련2례가있었으며, 편측안면경련1례에서좌측편측안면마
비및우측편마비가동반되어있었다. 증상발현기간은약1개월부
















1 F/23 Lt 1 HFS Lt, FP Lt SR relieve none 12 (+)
2 F/25 Lt 24 HFS Lt TR remission none none none
3 F/33 Rt 13 TN Rt(V3) TR remission none none none
4 F/36 Rt 26 TN Rt(V2.3) TR remission none none none
5 F/38 Lt 1 TN Lt(V2) TR remission none none none
6 M/40 Rt 12 TN Rt(V2.3) TR remission none none none
7 F/41 Lt 5 TN Lt(V3) TR, MVD remission none none none
8 M/45 Rt 48 Headache TR remission none none none
9 F/50 Lt 1 TN Lt (V2) TR remission none none none
10 F/51 Lt 7 TN Lt (V2) TR remission none none none
11 F/62 Lt 372 TN Lt(V2.3) TR remission none none none
12 F/64 Rt 144 TN Rt(V2.3) TR remission none none none
Case    Sex/Age  Side    Duration of     Sx and Sign            Op            Result            Cx      Recurrence  Reoperation
Sx(month)                                                                                 (month)
Table 1. Clinical summary of cases
TR : total resection, SR : subtotal resection, Cx : complication, Op : operation, Sx : symptom, HFS : hemifacial spasm




















A, B. Preoperative T1WI and T2WI MRI show a huge mass at left. CPA.
C. Postoperative CT shows that the mass is removed via retromastoid craniectomy.
D, E. After 12 months,  follow up MRI shows mass lesion at left CPA.
F. Postoperative CT shows that the mass is well removed. 







Fig. 1 Epidermoid tumor at Left. CPA
않는저신호강도를보인다. 자기공명영상에서 T1 강조 영상에서
저신호강도를, T2 강조영상에서고신호강도를일반적으로보이지
만,5, 8, 19, 20, 22) 콜레스테롤이나각질의함유정도, 수분의양등에따라
다양한소견을보이기도한다.21) Proton-density 영상에서고신호
강도를 보이고, 일부 종양에서는 gadolinium 조영시 rim
enhancement 소견을보이기도한다. 감별진단으로는소뇌교각부
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A. The white and glistening mass abuting the trigeminal nerve.
B. The resected tumor shows kertinized pearl-shaped mass.
A B
Fig. 2 Intraoperative findings
A, B. Hematoxylin and eosinstatined sections show stratified squamous epithelium and some keratine material.
A B






어야하는경우가있다.3, 12, 16, 18, 25)
유표피낭종은일차함수적성장을하기때문에종양제거후남은
종양세포가다시수술당시의크기로성장하기까지환자연령에9





했으나, 1례에서는 심한 유착으로 2차적인 손상을 막기위해
piecemeal 방법으로피막내종괴를제거한후가능한만큼의피막을
제거하고 일부는 남겨두었다. 1례에서 혈관의 전위에 의한 신경의
혈관압박도명확히보여종양제거와함께미세혈관감압술도시행
하였다.
수술후 합병증으로 뇌신경마비, 무균성 뇌막염등이 보고되는데,
가장흔한합병증인무균성뇌막염은수술중조기낭종의파열이나
낭종내함유물의유출로생기며이런경우수술중충분한세척과술
후스테로이드사용이예방및치료에도움이된다.4, 10, 17, 25) 본원의
증례에서는특별한술후합병증은발생되지않았다. 술후자기공명






분이어서 상당한 어려움은 있었으나 대부분의 례에서 적극적으로
완전제거를할수있었고, 종양의 재발이나술후합병증등에서도
좋은경과를보여문헌고찰과함께보고드리는바이다.
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This study was performed to evaluate the response to steroid and radiation therapy in
inflammatory pseudotumors (IPT) involving the skull base. Eight patients with
inflammatory pseudotumor of the skull base were retrospectively evaluated. Of these,
six patients were diabetic. All patients underwent an initial high dose of steroid
therapy. Seven out of eight patients underwent subsequent low doses of steroid
maintenance. Additional low dose radiation therapy was performed on six patients. We
reviewed the medical records and radiological findings of the patients to evaluate their
responses to the steroid and radiation therapy. 
In all patients, the initial response to steroid therapy was satisfactory. However, seven
patients showed recurring symptoms after the cessation of steroid therapy. In five out
of six patients, low dose radiation therapy resulted in recurrences. On follow-up MR
imaging, none of the patients showed complete remissions of the disease. This
observation demonstrates aggressive clinical characteristics of IPT involving the skull
base and its poor response to steroid therapy and low dose radiation therapy. For
improving control, more aggressive initial efforts including high dose radiation therapy
with or without concurrent steroid therapy may play a causative role.
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▒ 대상 및 방법
대상
1997년 1월에서 2004년 12월사이에두개저의염증성가성종양
으로 진단받은 8명의 환자의 의무기록을 후향적으로 분석하였다











접형동종괴생검을시행하였다(case 2). 한환자에서는(case 4) 비
인두와경정맥구두곳에서조직을얻었다. 나머지 1명의환자에게
1 62/ M HA, right TMJ pain, right HL, right MEE DM 13 Months
2 61/ F HA, left eyeball pain Bilateral COM 24 Months
3 64/ F HA,hoarseness, dysphagia, right HL DM 10 Months
4 52/ F Bilateral facial palsy, left facial numbness DM, bilateral COM, 16 Months
bilateral paranasal sinusitis
5 69/ F HA, right ptosis, visual loss, right facial nerve palsy Right maxillary fungal sinusitis, DM 9 Months
6 76/ M HA, weight loss, right otorrhea DM. right COM 3 Months
7 63/ M HA, dysphagia,  hoarseness Left COM 6 Months
8 52/ M HA, left facial numbness, left MEE DM 15 Months
Case  Age/Sex Signs and Symptoms Chronic Disease           Follow-up period
Table 1. Clinical findings in 8 patients with inflammatory pseudotumor of the skull base
HA : headache, TMJ : temporomandibular joint, MEE : middle ear effusion, HL : hearing loss, EOM : extraocular muscle, 
DM : diabetes mellitus, COM : chronic otitis media.
Histopathology of biopsy specimen (case 1) shows dense lymphoid
cell infiltration with stromal fibrosis. 
(H&E, original magnifications x 200).
Fig. 1
19두개저에발생한염증성가성종양의치료결과
는 경유양동 접근을 통해 경정맥구를 침범한 종괴를 생검하였다








는일일 100mg으로시작하였다. 4명의환자에게는초기용량을 6
























소하는환자는없었다. 혈액 검사에서도항생제사용없이 ESR이
감소하였다. 뇌신경부전이있었던환자 5명중 3명이치료기간중
신경기능호전을보였는데, 특히안면신경마비가있었던환자2명의
경우(case 4, 5), 모두뚜렷한안면신경기능호전을보였다. 
증상호전을유지시키기위하여7명의환자들에게저용량스테로
이드유지요법이시행되었다. 나머지1명의환자에서는(case 1) 고용
1 High dose CS (6 wks) Skull base (2000cGy) Cervical vertebra (3000cGy)
2 High dose CS (4 wks), Low dose CS maintenance(>8wks) Skull base (2000cGy)
High dose CS after RT(4wks)
3 High dose CS (6 wks), Low dose CS maintenance (>8wks)
4 High dose CS (6 wks), Low dose CS maintenance (>8wks)
5 High dose CS (6 wks), Low dose CS maintenance (>8wks) Skull base (2000cGy)
6 High dose CS (2 wks), Low dose CS maintenance (>8wks) Skull base (2000cGy)
7 High dose CS (4 wks), Low dose CS maintenance (>8wks) Skull base (2000cGy)
8 High dose CS (4 wks), Low dose CS maintenance (2wks) Skull base (2000cGy)
Case                          Steroid Therapy Low Dose Radiotherapy
Table 2. Summary of treatment in 8 patients with inflammatory pseudotumor of the skull base
CS: corticosteroids,  RT : radiotherapy





















선치료를시행하였다. 이들 2명중 1명은(case 6) 방사선치료후2





며 Gadolinium 조영증강 자기공명영상(Gadolinium -enhanced
MRI) 에서뚜렷한조영증강이관찰되었다 (Fig. 4). 고용량스테로
이드치료로두통이호전된후, 5명의환자들에서추적자기공명영
상을시행하였는데, 이 중 3명에서는병변의크기가감소하였지만
완전히없어진례는없었다. 나머지두명에서는병변이확대되었거
나(case 7) 변하지않았다 (case 5) 그러나저용량스테로이드요법
이후다시촬영한영상에서는5명중4명에서병변의크기가오히려
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T1-weighted MR images of a 52 year-old woman with bilateral facial nerve palsy (case 4).
A. Initial MR image shows an ill-defined soft tissue mass in the bilateral skull base areas (white arrows).
B. Follow-up MR image obtained about 16 months after cessation of steroids. It shows markedly decreased extent of disease (white arrows). The
































MR images of a 63 year-old man with headache and hoarseness (case 7).
A. Initial T1-weighted MR image shows a soft tissue mass filling the left jugular foramen with intracranial extension (white arrow). 
B. Follow-up MR T1-weighted image after HDSMT shows a more increased extent of the disease despite symptom improvement (white arrow). Note
the partial replacement of the clival bone marrow with low signal intensity area (black arrows). T1-weighted.
C. T2-weighted.
D. and contrast enhanced.
E. T1-weighted MR image obtained after low dose radiation therapy. 
In C, the mass involves the right side of the clivus (arrowheads). In D, the lesion is of persistent low signal intensity. In E, homogeneous strong

























검사상병변이소실된례는없었다. Sung 등14)은두개저의 염증성


















스테로이드 치료와 방사선 치료가 두개저의 염증성 가성종양에
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참 고 문 헌
Cosmetic problems after the orbitopterional craniotomy are big concerns caused by
the injury to the temporalis muscle and more destructive resection of the orbit. This
report describes the techniques to dissect the physiologic plane of the temporalis
muscle and fascia and preserve the contour of orbit. Subfascial dissection of the
temporalis muscle for the scalp reflection was applied to preserve the frontal branch of
the facial nerve. The temporalis muscle was detached from the temporal fossa from
the anterior to posterior and proximal to distal manner. The muscle was not incised
vertically or cauterized. A usual pterional craniotomy was performed and then an
orbital craniotomy was followed. The passing drill (#8TA11, Midas Rex) was used to cut
the orbital rim. The first cut was made on the lateral to the supraorbital notch. The
second cut was proximal to the frontozygomatic suture. Following, the orbital roof was
thinned to 3 to 4 cm posteriorly with cutting drills. The drilling was connected to the
cutting edges of the orbital rim and the superior orbital fissure. After dural closure, the
bone flaps were fixed with a Neuroclip䠶. This technique has been used for the 21
adult patients (11 male and 10 female patients) to clip anterior communicating artery
aneurysms. The thickness of the temporalis muscle was measured at 3 points before
surgery and in 3 months after surgery.
As a result, it provided a wide basal exposure for clipping aneurysms. There were no
injuries to the frontal branch of facial nerve. The most vulnerable area of periorbita
injuries was just distal to frontozygomatic suture. All the patients suffered from the
periorbital swelling after operation, which was subsided around 5 days. The bulk of
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최대한확보하면서뇌의견인을최소화하는것이다.4, 6, 14, 24) 이를위
해두개골을절개하고드릴로제거하는과정과부적절한두개골편
의고정은미용적인결함이나기능적이상을초래할수있다. 해부
학적으로 적절한두피와근육의 절개와박리, 두개골편의 절개및
수술후단단한고정은이러한결함을최소화할수있다.
관자놀이두개골절개술(pterional craniotomy)는신경외과영역
에서 가장 기초가 되는 수술기법이다. 이 방법은 기저수조(basal
cistern)에접근할수있는방법이며, 다양한방법으로변형이될수
있다.9, 22, 23) 변형이가능한대표적인방법의하나가안와를포함한관
자놀이두개골절개술(Orbitopterional Craniotomy ; OPC)이다.4, 5,
7, 24) OPC는관자놀이두개골절개술에추가하여안와의상연을제거
함으로해서시야를확보하는방법으로한개의골편을이용하는방
법(one-piece OPC)과 두 개의 골편을이용하는방법(two-pieces
OPC)이있다.
본논문은수술자가쉽게이해할수있는두개의골편을이용하























환자체위및두피절개 : 환자를바로누움자세(supine position)에서









the temporalis muscle was not significantly reduced and the reduction of the muscle
thickness was less than 10%. The rigid fixation of the orbital and pterional bone flaps
could be achieved. Although orbitopterional craniotomy is to require extensive works,
cosmetic results may be optimal if the physiologic dissection of the temporalis muscle
and fascia and appropriate resection and fixation of orbital roof were performed. 








와 나비뼈(sphenoid bone)로 이루어진 측두와의 전방에서 후방
(anterior to posterior direction)으로하였고, 또한광대활에서측
두선(temporal line)쪽으로 진행하는 측두근육의 근위에서 원위
(proximal to distal fashion)방향으로진행하였다. 측두근육의박
리 중에 골막을 보존하였고 전기소작은 최대한 시행하지 않았다
(Fig. 1D).
두개골 절개술 : 측두근육이위치하였던두개골에 3개의천공을하
고 통상적인 두개골절개술을 시행하였다. 관자놀이 두개골절개술
(pterional craniotomy)를 하여두개골편을제거하고경막을주위
골에봉합하여고정하였다. 
안와골막은 안와의 외측인 전두협골봉합(frontozygomatic
suture) 주변에서 큐렛을 이용하여 안와 뼈와 박리를 시작하였다.
이때안와골막의손상으로인한안와지방의노출을조심하였다. 안
와골막의박리는후방깊이까지진행하지않고안와테(orbit rim)의











연장하였다(Fig. 1C). 세번째의절개는 round cutting drill을이용
하여안와지붕을최대한얇게갈아내어안와골막의손상이없도록
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Computer-graphic illustrations and surgical photograph for the orbitotomy.
A. The first cut just lateral to the supraorbital notch with passing drill.
B. The second cut proximal to the frontozygomatic suture.
C. The third cut on the orbital roof with cutting drill: from 4 centimeters
posterior to the orbital rim to the superior orbital fissure.
D. After completion of the orbitopterional craniotomy: preservation of the






































은이랑(rectus gyrus)의절제, 실비우스열(Sylvian fissure)의광범
위한개방, 뇌의견인이필요하다. 이러한조작은뇌의손상을초래
하여수술결과를저하시킬수있다.4, 6, 13, 18) 두개저접근법을이용하
면전대뇌교통동맥류의접근에있어수술의시야와범위가확장되





그리고 두개골절개술에 안와 상연의 절개를 포함하는 방법이다
5)11)14). OPC의술식에는한개의골편을이용하는방법5, 7)과두개
의골편을이용하는방법1, 2, 14)이있다. 두개의골편을이용하는방법
은통상적인관자놀이두개골절개술을한후에안와를제거하는방
법이다. 한 개의 골편을 이용하는 방법은 열쇠구멍(keyhole)보다
5~10mm 하방에 위치한 MacCarty 천공15)을 한 후에 관자놀이의








Postoperative radiograph of skull. The bone flaps is fixed with Neuroclip䠶
and contour of the orbit is good.
Fig. 2
근막 사이에서 위치하며 얕은관자동맥(superficial temporal
artery)의전두분지의약1cm 하방이내에서주행한다.3, 9, 23) 얼굴신
경의전두분지는측두근의근막사이의지방으로이상주행하는경우
도있다. 두피박리중에얼굴신경의전두분지의이상주행에의한손
상을 예방하기 위해 일부 저자들9, 12)은 근막하 박리(subfascial




는것으로알려져있다.1, 5, 9, 16, 17, 19, 24) 위축의원인은근육에분포하는
신경의손상, 혈관공급의소실, 과도한근육의견인, 근육섬유의손
상 등을 들 수 있다. 측두근육의 혈액은 바깥목동맥(external
carotid artery)의 분지인위턱동맥(maxillary artery)에서 기원하







고있다.5, 14, 17, 19, 24) 저자도이러한방법으로골막을보존하였다. 하지
만, 피부절개를따라측두근에수직의절개를가하면깊은관자동맥
의분지가손상이될수있어근육에혈액순환에변화를초래하여








법이 제시되었다. Park 등17)은 측두근육의 기시부인 위측두선
(superior temporal line)에골편을만들고나사를이용하여고정하
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0-10%+ 18 19 17
10-30% 3 2 4
31-50% 0 0 0
>50% 0 0 0
A*              B               C
Table 1. Postoperative atrophy of the temporalis muscles
*A: around the zygomatic arch, B: around the keyhole, 
C: 2 cm above the keyhole
+postoperative decreased ratio to the preoperative thickness of 
the temporalis muscle
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▒ 서 론
내이도종양이라함은내이도내에국한된종양을가리키며, 이는
대다수가 전정신경에서 기원하는 전정신경초종이다. 하지만, 극히
일부에서내이도종양은안면신경에서기원하며, 이에대한보고는





조물들을 고해상 T2 자기공명영상에서 뇌척수액과 신경간의 명확
한대비로인해서잘관찰할수있다고하지만,2, 8, 16) 자기공명영상이
This study was performed to investigate the capability of preoperative evaluations in
predicting the precise anatomic origin of intracanalicular tumors. We conducted a
retrospective case review of 11 patients (8 male, 3 female; 26-70 yr of age) with
intracanalicular tumors that were treated surgically. Data included preoperative pure
tone audiogram, auditory brainstem response, caloric test, electroneurographies and
temporal MRIs. 
Postoperatively, facial nerve schwannomas were diagnosed pathologically in two of 11
patients (18%). There were no clues suggesting facial nerve schwannoma in
preoperative evaluations: A facial nerve schwannoma may be misdiagnosed as a
vestibular schwannoma, especially when the tumor is confined to the internal auditory
canal. There are no useful preoperative evaluation tools to predict the precise nerve
origins of intracanalicular tumors. These emphasize the need to fully inform the patient
preoperatively.
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▒ 대상 및 방법









검사(ENoG)는 2003년 이후부터 시행하였으며, 3명의 환자에게만
시행되었다. 이중2명은안면신경초종환자였고, 1명은전정신경초
종환자였다. 신경변성율은전정신경초종환자에서는비정상소견







하였다. 과거력상특이내과적질환은없었으나, 내원 1년 전우측
돌발성난청으로입원한적이있었다. 신체검진소견상양측외이도









에서 최종 진단은 안면신경초종으로 내려졌다. 술 후 House-
Brackmann grade III의 안면신경마비가발생하였지만, 2달 후에







1 CN Ⅷ 70/M T V Ⅰ 30 Normal Normal -
2 CN Ⅷ 60/M T HL Ⅰ 35 D 25% -
3 CN Ⅷ 60/M V T Ⅰ 50 D 61% -
4 CN Ⅷ 26/F V HL, T Ⅰ 40 D 100% -
5 CN Ⅷ 50/F V - Ⅰ 30 D 86% -
6 CN Ⅷ 50/M HL T Ⅰ 55 Normal 70% -
7 CN Ⅷ 63/F T HL Ⅰ 40 D 39% -
8 CN Ⅷ 54/M T HL Ⅰ 25 Normal Normal - 
9 CN Ⅷ 53/M HL T, V Ⅰ 45 D 100% 45.7
10 CN Ⅶ 30/M HL V Ⅰ 65 D 100% 19.4
1 1 CN Ⅶ 40/M HL T Ⅰ 55 D Normal 5.1
Case    Origin     Age/Sex       Initial           Other             Initial           PTA          ABR                CP           DR
no.                               symp-toms    symp-toms      H-B grade       (dB)        latency 
Table 1.  Summary of preoperative evaluations in 11 cases with intracanalicular tumors
CN : cranial nerve, PTA : pure tone average, H-B grade : House-Brackmann grade, ABR latency :Ⅰ-Ⅴ latency in auditory brainstem response, 
D : delayed, CP : canal paresis in caloric test, DR : degeneration ratio in ENoG, V : vertigo. HL : hearing loss, T : tinnitus




기도청력역치는 65dB의 소견을 보였으며, 좌측은 고음영역에서의
난청소견 외에는 특이소견을 보이지 않았다. 어음분별력은 우측





신경을보존한상태로 수술을종료하였다. 술 중 소견과 조직검사
결과에서최종진단은안면신경초종으로내려졌다. 술 후 안면신경
기능은정상이었다. 
▒ 고 찰




간주되었다가 후에 안면신경초종으로 밝혀진 경우를 보고하고 있
다. 또, 전정신경초종으로간주된예중 1-2%는안면신경초종이었
다고 보고한 경우도 있으며,6, 9) Pulec은 전정신경초종으로 간주된
종양 중 5% 가량이 안면신경초종이라고 보고하고 있다.15) 하지만,
내이도안면신경초종에관한논문은드물다. 본연구에서는내이도
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Preoperative MRI scan; T1-weighted, contrast-
enhanced sequences showing a well-
enhancing tumor confined to the internal
auditory canal. 




Operative findings (right ear): the tumor was
found to originate at the facial nerve and could
be shaved with minimal facial nerve injury. 
A. Before the dissection of the tumor, 
B. After the dissection of the tumor. Asterisk,
tumor adhering to facial nerve; Arrow, distal
portion of the facial nerve; Arrow head,
proximal portion of the facial nerve; T,
tegmen; S, sigmoid sinus.
A B
Fig. 2
Two months after facial nerve
schwannoma excision with























였으며, 술후 2달째안면신경기능은House-Brackmann grade




















Preoperative MRI scan; T1-weighted, contrast-
enhanced sequences showing a well-
enhancing tumor confined to the internal
auditory canal. 




Operative findings (right ear): the origin of the tumor was the facial
nerve, from which the tumor could not be dissected. Asterisk, tumor
arising from the facial nerve; Arrow, distal portion of the facial
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참 고 문 헌
We investigated the correlation between gadolinium enhanced MRI finding and
swelling segments of facial nerve in patients with in Bell’s Palsy and Ramsay-Hunt
Syndrome. From 1995 to 2004, an MRI was performed on 13 patients with Bell’s Palsy
or Ramsay-Hunt syndrome. These patients were offered a surgical decompression of
facial nerve through middle cranial fossa. They were evaluated to assess the time to
MRI and to operation after onset, the site of facial nerve enhancement, operative
finding of facial nerve and initial/ postoperative severity of facial palsy. 
The swelling of facial nerve segments is found in patients with enhanced facial nerve
during an MRI. In particular, the swelling of facial nerve is identified in all patients with
enhanced facial nerves in the labyrinthine segment. Respectively, the swelling of
geniculate ganglion and tympanic segment of the facial nerve accounts for 78% and
43% of patients with enhanced facial segment during an MRI (p<0.05). The incidence
of swelling of tympanic segment, increases and decreases over the course of time
following surgery after the onset of paralysis. In summary, an MRI enhancement of
facial nerves in Bell’s Palsy and Ramsay-Hunt syndrome is well associated with the
extent of intratemporal lesions in facial nerves. 
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The Correlation Between MRI and Operative Finding in Bell’s 
Palsy and Ramsay-Hunt Syndrome
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▒ 서 론




























한 신경감압술을 시행하여 실제 안면신경의 변화와 비교해보았으
며, 수술시기에따른안면신경의변화를관찰하면서수술시기에따
른예후를확인해보았다.
▒ 대상 및 방법






증강이되는안면신경분절, 수술까지의기간, 수술소견, 추적조사
후 안면신경마비의 회복 등을 조사하였다. 자기공명영상은 3mm
thickness image로 Intera 1.5T(Philips Medical Systems, Best,
Netherlands)를사용하였다. 조영제로는Gd-DTPA(Gadolinium-
1 B M/46 39 IC,L,G,M 52 L,G,T V/II 96
2 B M/73 12 (-) 21 L,G,prox T VI/II 7
3 B F/36 25 L,G,T,M 75 L,G V/III 7
4 B F/34 9 DC,L 15 L,G V/III 1
5 B F/49 53 DC,L,G,T,M 80 L,G V/II 18
6 B M/45 34 L,G,T,M 56 L,G V/II 7
7 B F/59 5 IC,L,G 8 L V/I 12
8 R-H M/72 6 (-) 24 L IV/II 39
9 R-H M/29 17 DC,L,G,T 23 L,G,T IV/II 6
10 R-H F/53 14 IC,L,G,T,M 28 L,G,T V/II 4
11 R-H M/49 17 DC,L,G,T 61 L,G,T V/I 8
12 R-H M/44 12 DC,L 26 L,G V/II 6
13 R-H F/26 8 IC,L,G,T,M 13 L V/I 12
Case     Dx       Age/sex     Time to        MRI enhancement        Time to         Operation      FNP grade      F-U Period
MRI(days)        of facial nerve     operation(days)      finding        (Adm/F-U)       (months)
Table 1.  Case summary in Bell’s palsy and Ramsay-Hunt syndrome
Dx : Diagnosis, B : Bell’s palsy, R-H : Ramsay-Hunt syndrome, (-) : No enhancement, IC : Intracanalicular segment, 
DC : Distal intracanalicular segment, L : Labyrinthine segment, G : Geniculate ganglion, T : Tympanic segment, M : Mastoid segment, 
Prox T : Proximal tympanic segment of facial nerve, Operation finding : swelling segment of facial nerve in operation field, 
FNP grade : Facial nerve palsy with House-Brackmann grade, Adm/F-U : Admission/ last follow up.
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diethylenetriamine pentacetic acid)를 이용하였으며 용량은
0.1mmol/kg를정맥투여하였다. 사진의판독은병변을알지못하
는방사선과전문의와같이시행하였으며조영증강되는안면신경






으며, 평균나이는47세였다. 우측이 5예, 좌측이 8예였으며벨마비
가7예, 귀대상포진이6예였다. 추적관찰기간은1개월부터8년까지




도는House-Brackmann 분류IV가2예, V가10예, VI가 1예였다.
증상발현후자기공명영상을시행할때까지의기간은5일부터53일




우가 2예였다(Table 1). 자기공명영상에서증강되는안면신경분절
은 조영증강이 없었던 2예를 제외한 모든 경우에서 미로분절
(labyrinthine segment)은 증강을 보였으며, 내이도분절
(canalicular segment)과슬상신경절(geniculate ganglion)이모두
9예, 고실분절(tympanic segement), 유양돌기분절(mastoid
segment) 순으로빈도를보였다. 내이도분절인경우에는내이도분
절의외측에증강되는경우와내이도분절전체가증강되는경우가











Geniculate ganglion 9 (69%)
Tympanic 7 (54%)
Mastoid 6 (46%)
Facial nerve segments            Cases (%)
Table 2. MRI Enhanced segments of the facial nerve (n=13)
Labyrinthine segment 13 (100%)
Geniculate ganglion 10 (77%)
Tympanic segment 5 (38%)
Facial nerve segments            Cases (%)
Table 3. Swelling segments of the facial nerve (n=13)
Correlation between enhanced segment and swelling segment of
the facial nerve (p=0.01)
Fig. 1






















상, 원인불명, 감염, 의인성, 종양, 선천성등여러가지를생각할수
있지만, 특히벨마비와귀대상포진인경우는바이러스활동에의한
것으로 여겨진다. 원인불명으로 여겨졌던 벨마비인 경우는
Murakami등이 벨마비환자의 급성기동안 안면신경감압술을 시행
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Fig. 3
Severity of facial palsy according to number of enhanced segments
of facial nerve (p=0.81)
Fig. 4
Postoperative prognosis according to timing of surgery (2 cases












시행한 환자에서는 2예를 제외하고는 모두 치료성적이 House-
Brackmann 분류 I 이나 II로좋은결과를얻을수있었다. 예후가
나쁜House-Brackmann 분류 III였던2예중 1예는술후추적조사
시 1 개월 만에 추적조사에서 탈락했던 경우로, House-
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참 고 문 헌
Intracranial schwannomas predominantly arise from the 8th cranial nerve, and less
commonly from the 5th, 9th, 10th, and 7th cranial nerves. Herein, we describe the
clinical features and surgical management of orbital schwannomas. 
A 64-year-old woman and 45-year-old woman were admitted to our hospital with
complaints of proptosis. In particular, visual field defects and decreased visual acuity
were demonstrated in the 64-year-old patient. A CT scan showed low density lesions
within the orbital canal. MR imaging revealed a low signal intensity on the T1-weighted
scan, and a high signal intensity on the T2-weighted scan with heterogenous
enhancement. 
The tumors were totally resected via an orbitocranial approach. The histopathological
finding was neurilemmoma. It was found in one patient that the tumor originated from
the lacrimal nerve. In the other patient, the tumor originated from the frontal branch of
the trigeminal nerve. There was minimal sensory change in the periorbital area in the
case of the schwannoma which originated from the trigeminal nerve and a visual field
defect remained in the case of the patient with the lacrimal schwannoma.  
Even though schwannomas have been reported to originate from all cranial nerves,
except the optic nerve, most arise from the vestibular nerve. We reported two cases of
orbital schwannoma which originated from the lacrimal nerve and the frontal branch of
the trigeminal nerve, respectively. 
논문 접수일 : 2006년 5월 9일
심사 완료일 : 2006년 7월 3일
주소 : 519-809 
전남 화순군 화순읍 일심리 160 
전남대학교 화순병원 신경외과
전화 : (061) 379-7666
전송 : (061) 379-7673
E-mail : sjung@chonnam.ac.kr
정 신교신저자
Orbital neoplasm, Peripheral nerve tumor, Schwannoma Key Words
41안와신경초종
증례 1 J Korean Skull Base Society 1 : 41~46, 2006
전남대학교 의과대학 신경외과학 교실 장우열, 정 신, 정태영, 김인영, 강삼석, 김수한
Department of Neurosurgery Chonnam National University, Medical School, Gwangju, Korea
Woo-Youl Jang, M.D., Shin Jung, M.D., Tae-Young Jung, M.D., In-Young Kim, M.D.,
Sam-Suk Kang, M.D., Soo-Han Kim, M.D. 
안와신경초종
Orbital Schwannoma:
Report of Two Cases and Review of Literature 
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▒ Introduction 
Schwannomas are well-differentiated solitary benign
tumors that originate from the Schwann cells of the nerve
sheath.5) Schwannomas represent about 1-8% of all head and
neck tumors and 1-4% of all orbital tumors.7, 8) They most
commonly appear between the second and fourth decade of
life and have a history that extends over a period of several
months to years.7)
Orbital schwannomas usually arise from the sensory
nerves and most frequently from the first division of the
trigeminal nerve including the supraorbital and
supratrochlear nerves11). The primary symptoms of orbital
schwannoma are proptosis and push of the eyeball.1, 5)
We describe two cases of orbital schwannoma and review
the literature. 
▒ Case reports 
Case 1 
A 65-year-old female patient presented with a 3-month
history of exophthalmos. On neurological examination, her
A. On CT, there was an approximately 3.6 x 1.7 cm lobulated heterogeneously enhancing mass in the left orbit.
B, C, D, E. MRI revealed the mass lesion to be iso-signal intense on the T1-weighted images and to have a slightly high signal intensity on the T2-
weight images. After gadolinium administration, the tumor was well enhanced with easily identifiable borders.
F. The whitish-yellowish colored mass was well demarcated. The mass was located in the superficial (superior-lateral) to levator palpebrae.











pupil size and pupillary reaction to light were normal. The
left eye globe protruded outward and its movements were
limited on medial and superior gaze. The visual field showed
inferior anopsia and a decreased visual acuity of 0.3 in the
left eye. There were no skin lesions suggesting
neurofibromatosis. 
Computed tomography showed a heterogenously contrast
enhanced lobulated mass with a size of 3.6cm x 1.7cm in the
left orbit (Fig. 1A). There was no bony destructive change or
intracranial extension. Magnetic resonance imaging (MRI)
revealed the mass lesion to be iso-signal intense on the T1-
weighted images and to have a slightly high signal intensity
on the T2-weighted images (Fig. 1B,C). The intravenous
administration of gadolinium-diethylenetriamine pentaacetic
acid(Gd-DTPA) caused good enhancement with an easily
identifiable border (Fig. 1D,E). The optic nerve was
compressed by the mass arising in the orbital apex. There
was no extraorbital or intracranial extension. 
The orbital mass was removed via a left orbitocranial
approach. Frontotemporal craniotomy was followed by the
removal of the superior orbital fissure and anterior clinoid
process, so that the tumor would be well exposed (Fig. 1F).
The whitish-yellowish colored mass was well demarcated and
easily dissected from the surrounding structures. This well-
defined tumor was resected piece by piece and a total
resection was performed grossly. The tumor originated from
the lacrimal nerve. 
The histological diagnosis was orbital schwannoma. The
Antoni A and Antoni B regions were occasionally noted.
Immunohistochemical studies showed that the tumor cells
were positive for S-100 protein, but negative for epithelial
membrane antigen (Fig. 2). 
The patient's postoperative course was uneventful. Six
months later, follow-up MRI showed no remnant or
recurrent mass (Fig 1G,H). The proptosis improved and no
limitation of her extra-ocular movement was recognized. Her
visual acuity was not improved and a constricted visual field
remained. 
Case 2 
A 46-year-old female patient was admitted to the
ophthalmology outpatient clinic with complaints of painless
proptosis in the right eye for 7 months. 
In the physical examination, although the right eye globe
protruded outwards, no pain or limitation of her extra-ocular
movement was recognized. Also, there was no change in the
sensation on the face. 
Computed tomography revealed a 3cm×2cm sized well
defined mass in the right superior extraconal space of the
right orbit with patchy enhancement (Fig. 3A). There was
A. Photomicrograph of the tumor specimen discloses an capsulated mass showing hypercellular and hypocellular areas.
B. Immunohistochemical staining revealing that the tumor cells were positive for S-100 protein. 
Fig. 2
A B
erosion of the right orbital roof. The T1-weighted MRI
images demonstrated an isointense mass with good
demarcation from the adjacent structure. The T2-weighted
images showed hyperintense mass, and patchy good
enhancement was noted with gadolinium administration (Fig.
3B,C,D,E). The mass was not extended to the extraorbital or
intracranial area, and there was no compression of the optic
nerve by the tumor. 
Excision of the tumor was performed via a right
orbitocranial approach.. The yellowish colored mass was well
demarcated and a total resection was performed grossly (Fig.
3F). The components of the tumor were mostly solid, but
cystic components were also present in a small portion of the
mass. The tumor originated from the frontal branch of the
trigeminal nerve. The histological diagnosis was orbital
schwannoma. 
The patient's postoperative course was uneventful. Six
months later, follow-up MRI showed no remnant or
recurrent mass (Fig 3G,H). The proptosis improved and
minimal sensory change was observed in the periorbital area.
No neurological deficit was recognized, including in her visual
field or visual acuity. 
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A. CT revealed a 3cm x 2cm sized well defined mass in the right superior extraconal space of the right orbit with patchy enhancement.
B, C, D. T1-weighted MRI images demonstrated an isointense mass with good demarcation from the adjacent structure. The T2-weighted images
showed hyperintense mass, and patchy good enhancement was noted with gadolinium administration.
F. The yellowish colored mass was well demarcated. The tumor was solid, but part of it was a cystic component.












Schwannomas are benign peripheral nerve sheath
tumors that present as slowly progressing, well-defined
masses and do not invade the neighboring bony structures.
Schwannomas generally occur as a solitary lesion, but they
can be multiple and occur in the setting of
neurofibromatosis.2)
Schwannoma is uncommon in the orbit. Orbital
schwannomas more frequently arise in young to middle-age
adults2) and are more common in the superior quadrants.7)
Orbital schwannomas generally arise from the sensory
branches of the ophthalmic division of the trigeminal nerve,
specifically the supraorbital, supratrochlear, and lacrimal
nerves.3, 4) Rarely, schwannomas can develop from one of the
motor nerves such as the oculomotor, trochlear, and
abducent nerves.3)
The nerve of origin cannot be identified during surgery in
50% of the cases, because many nerve roots and a great deal
of fatty tissue are located in a confined space.2, 6, 7) In most
cases, the nerve from which the tumor originates is identified
on the basis of the preoperative and postoperative neural
deficit.9) However, in our patients, we were able to identify
the nerve of origin during surgery. In one patient, it was
found that the tumor originated from the lacrimal nerve. In
the other patient, the tumor originated from the frontal
branch of the trigeminal nerve. 
The most common presentation is painless insidious
proptosis or displacement of the globe.3) On examination, the
patient may present with mild exophthalmos, because the
masses more commonly arise from the supraorbital and
supratrochlear branches.3) Since most of the tumors originate
from the sensory nerves, they do not interfere with ocular
mobility or vision unless they are located in the orbital apex
or compress the optic nerve.7) Rarely, orbital schwannoma
may present with numbness in the distribution of the
trigeminal nerve or with pain.5)
Schwannomas appear similar to cavernous hemangiomas,
fibrous histiocytomas and hemangiopericytomas
radiographically.11) In particular, neurofibromas and
schwannomas are orbital neoplasms with similar clinical and
radiographical features. Schwannomas must be distinguished
from these tumors, because neurofibromas are generally
believed to be more likely to undergo a malignant
transformation.1) Orbital schwannomas are benign neoplasms
which rarely undergo malignant transformation and have a
favorable prognosis.2)
Histologically, the Antoni A and Antoni B regions and the
verocay bodies are characteristics of schwannomas.3) The
Antoni A areas consist of well-differentiated spindle cells
with ovoid nuclei and fine chromatin stippling. In the Antoni
B areas, bipolar and multipolar cells are suspended in a loose
myxoid matrix. As a result of their neural crest origin,
schwannomas demonstrate positive immunolabeling for S-
100.3)
On CT, they appear as smooth-bordered, ovoid, solitary,
orbital retrobulbar, very rarely cystic masses, and are most
commonly found in the superior orbit with the long axis in
the direction of the nerve.2) They are usually isodense with
the brain, and demonstrate homogenous or heterogenous
moderate to marked contrast enhancement.2) On MRI, the
lesions represent a well-circumscribed ovoid mass located in
the extraconal or intraconal space. They are isointense with
respect to the extraocular muscle and cerebral gray matter on
T1-weighted (T1W) images and hyperintense on T2-weighted
(T2W) images. With gadolinium infusion, there is increased
enhancement in the lesions.9)
The best treatment for orbital schwannoma is complete
surgical resection. Total excision of the tumor is usually
sufficient to prevent its recurrence.5, 7, 8) The tumor is either
removed by a lateral orbitotomy, a trans-sinusoidal frontal
approach, a Le Fort I orbitotomy or a subfrontal approach,
according to its anatomica tomography.8, 10) In our cases, the
orbitocranial approach was used and tumor excision was
performed totally. 
▒ Conclusion 
Even though schwannomas have been reported to originate
from all of the cranial nerves, except the optic nerve, most
arise from the vestibular nerve. Orbital schwannomas are
rare tumors and must be differentiated from other orbital
tumors with a similar clinical presentation including
neurofibromas. We reported 2 cases of orbital schwannoma
originating from the lacrimal nerve and the frontal branch of
the trigeminal nerve, respectively. 
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Fibrosarcomas in skull base are uncommon tumors and primary surgical resection is
treatment of choice but it is difficult to radical resection due to limitations of anatomical
complexity, post-operative functional aspects, cosmetic problems. We experienced a
rare case of fibrosarcoma arising anterior skull base extending to paranasal sinuses
using bicoronal craniofacial approach with good surgical results. 
A 68-year-old female suffering from intermittent headache and nasal obstruction,
mucoid rhinorrhea visited neurosurgical department and initial imaging study showed
irregular enhanced mass infiltrating from left anterior skull base to nearby paranasal
sinuses. She was treated with tumor resection through bicoronal craniofacial approach,
skull base reconstruction and close follow up using brain image over a period of one
year. Pathologic finding reveals fibrosarcoma. Post-operatively, primary tumor is
proven to be excised totally and radiation therapy for her remnant mass was done. 
It is important to reconstruct skull base and isolate intracranial space from nasal cavity
to prevent CSF leakage through anterior skull base and post-operative infection.
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Fibrosarcoma Arising in Anterior Skull Base 
Extending to Paranasal Sinuses






4, 6, 7, 8) 두개안면절제술(craniofacial resection)은 1941년 Dandy에
의해안와종양을제거하는데도입되었고, 1954년 Smith 등이부비
동종양의제거에적용한이후전두개저를침범한종양의제거에많
이이용되는수술방법이되었다.1, 2, 10, 11) 이 술식이시도된초기에는
두개저결손부위의불완전한재건에의하여뇌척수액유출, 뇌수막
염 등의 합병증이 빈번하였으나 환자처치의 발전, 항생제의 개발,
두개골막, 모상건막등의피판을이용한두개저결손부위의재건방







는종양을볼수있었다(Fig. 1). 뇌전산화단층촬영(CT) 소견에서는
좌측전두개저의두개골비후를볼수있었다(Fig. 2). 환자는양쪽
관상절개술(bicoronal incision)을통한두개안면절제술을시행하였
고눈확천장(orbital roof)과 부비동, 비강내로확장된골종양을제
거하였다. 전두엽을견인하여론저, 펀치, 고속드릴을이용하여경
계가명확하지않은골종양을제거하였고전두개저에서전두동, 사
골동, 비강내로모두뚫려있는결손부위가발생하였다. 두개골종양
Brain MRI shows soft tissue tumor with irregular margin infiltrated to frontal sinus, ethmoid sinus,
nasal cavity. Gd-enhanced MRI shows partially enhanced tumor extended to left frontal sinus and
no definite intracranial invasion. 
A. T1-weighted axial image, 
B. T2-weighted axial image, 
C. Gd-enhanced T1-weighted axial image, 








지방, 두개골막피판을이용하여재건하였다(Fig. 4). 병리소견에서
물이흐르듯일정한방향성을가진방추세포(spindle cell)가관찰되
며 유사분열이 관찰되었고 평활근 액틴(smooth muscle actin)과
S-100 단백에 약하게염색되는섬유육종으로진단되었다(Fig. 3).
종양은수술시야에서전적출하였고조직학적소견상섬유육종으로
진단되어수술후환자의잔유종양에대해총 5940 cGy의방사선






로전체 연부조직육종의약10-20 % 를차지한다.3, 4, 7) 저등급인경
우소아에서주로발생하며, 고등급인경우는주로성인에서발생하
고, 이전에 방사선 치료를 받은 적이 있거나 섬유성 이형성증
(fibrous dysplasia)등의 골병변이 있는 경우에 잘 발생하며,
CT scan (bone setting) shows bony thickening in left orbital roof, frontal sinus and soft tissue mass in left nasal cavity. Soft tissue mass arising in
left anterior skull base and extended to left orbital, left paranasal sinuses and bony erosion is noted
(A: axial CT scan, B: coronal CT scan)
Fig. 2
A B
Pathologic finding shows fascicular pattern regular directional spindle cells with mild anaplasia and mitosis(A). Smooth muscle actin staining weak
positive(B). S-100 protein partially stained(C). This all piece of evidence tells us soft tissue tumor is fibrosarcoma.
(A: H&E stain x200, B: Smooth muscle actin x200, C: S-100 protein x200)
Fig. 3
A B C
Heffner에 의하면 재발율이 매우 높은 것으로 되어있다.6) 진단은










야한다.5, 9, 12) 뇌경막재건시결손이작을경우일차적인봉합만으로
도충분할수있으나종양에의해침범되어경막을절제한경우에는
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Anterior skull base reconstruction by use of abdominal fat and
pericranium, fascia lata separating intracranial space from nasal
cavity. It is important to prevent post-operative complication, CSF
leakage, meningitis, tension pneumocephalus and so on.
Fig. 4
1-year-later follow-up brain images(MRI, CT) show no evidence of bony mass recurrence and well
conserved anterior skull base contour.
A. Gd-enhanced axial MRI, 
B. Gd-enhanced coronal MRI, 
C. axial CT scan, 
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이자라는속도가 느리기때문이다. 호발 성별이나 연령은 알려진
것이없다. 종양은특징적으로뇌기저부를따라자란다.1, 2, 8, 9) 일반적
Suprasellar epidermoid tumor presenting with visual loss is rare. A 50-year-old
woman was referred for treatment of a large well demarcated cystic mass at the
suprasellar region. She had a history of left visual loss for several years. 
To preserve the right side vision we underwent VEP (visual evoked potential)
preoperatively and monitored VEP during the surgery. During surgery, the right optic
nerve was severely compressed by the tumor, and was successfully decompressed
without damage to the optic nerve. The left optic nerve was more severely
compressed by the fibrotic and calcified tumor capsule around the optic canal. The 6
cm sized multilobulated tumor was subtotally resected while preserving the visual
functions of the right side. 
We reported a case of giant epidermoid tumor with unilateral visual loss, for which
surgical removal was aided by VEP monitoring to save the only remaining vision. 
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측두엽의전부및중부, 뇌량하부, 그리고제3 뇌실바닥부위를압
박하고있었다.
종양 인접부위뇌실질의Magnetic Resonance Imaging (MRI)
상신호변화는관찰되지않았으나, Diffusion MRI상종양전체에
걸쳐 고신호 음영이 관찰되었다. MRI검사상 종양은 T1-강조영상




섬광불빛안경자극(Flash light goggle stimulation) 을이용한
Visual Evoked Potential (VEP)상P100 latency 는좌측이우측에
비해연장되었으나양측의VEP파형은보존되어있었다. 이는안저
검사상좌측의시신경위축소견에도불구하고좌측시각유발전위






돌린 상태로 고정한 뒤, ‘변형된 관자놀이점-이마밑접근법(the











Preoperative CT images. Non-contrast CT
A. shows a large, multi-lobulated cystic mass in the right parasellar, suprasellar, basal frontal, and subcallosal regions. The mass has several
nodular calcifications in the outer rim. Post-contrast CT.
B. shows the lesion as a partial rim-enhancing mass. The adjacent brain and vessels are displaced by the mass.
Fig. 1
A B
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Post-opeartive MR images. Axial T2-weighted image and diffusion-weighted image show a small residual lesion in the suprasellar cistern and right
middle fossa around  resection margin.
Fig. 3
A B
Preoperative MR images. Axial T1-weighted image (A) and T2-weighted image (B) show a large, multi-lobulated cystic mass in the right parasellar,
suprasellar, basal frontal, and prepontine regions. Lobulated peripheral portions are slightly hyperintense on T1-weighted image and slightly
hypointense on T2-weighted image than the center. Diffusion-weighted image shows the lesion as characteristic hyperintensity for the epidermoid.



















Flash stimulated visual evoked potential (VEP) performed
preoperatively (A) and postoperatively (B). VEP waveform
is more clearly elicited on right eye after tumor removal,
but no discernible VEP waveform is noted on left eye




A. The photographs(H&E stain,x200 or 400) show epidermoid cyst contains grayish white fibrosis.
B. Intermixed with cortical tissue showing reactive gliosis. 
C. Intermixed with grayish white soft tissue. 
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있지 않다. 호발하는 연령층은 10대와 50대 두 연령군에서 가장
흔하다고보고되어있으나(bimodal distribution),17) 다른 연구에




Olfactory neuroblastoma is a rare malignant tumor arising from the olfactory
neuroepithelium. A 48-year-old male patient with a prior medical history of primary
Central Nervous System (CNS) lymphoma was presented with severe epistaxis of
sudden onset. Radiologic study revealed a left ethmoidal tumor. A subsequent biopsy
at a local ENT clinic revealed a highly malignant tumor. Minimally invasive craniofacial
resection was undergone for this malignant tumor with anterior skull base invasion.
Pathology confirmed the diagnosis of olfactory neuroblastoma with no evidence of
primary CNS lymphoma. We reported a case of olfactory neuroblastoma in a patient
with a history of primary CNS lymphoma. 
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불필요한것으로알려져있다.   
후각신경모세포종은 후각상피세포에서의 신경외배엽 기원의 종
양이다. 비강에서 다양한 형태의 종괴로 생기며, 가까운 사골판
(cribriform plate)과같은부비강까지퍼지게된다. 후각신경모세포
종은 두개저와 안와에 흔하게 침범하는 악성종양으로 경부림프절
(cervical lymph node)로의전이율은약10%-33%이다.4) 원격전이
는12%~25%에서나타나고폐,뇌,뼈로전이가잘일어난다.16)
권장되는 치료방법은 최소칩습 두개안면부접근을 통한 절제술
(minimally invasive approach to craniofacial resection)19)과 방
사선치료를같이시행하는것이다.













컴퓨터단층촬영상 좌측의 비강의 종양으로 인해 사골의 미란이
A. Axial T1 weighted MR image performed in 1997 showed the lesions compatible with multiple
primary CNS lymphoma.
B. The sinonasal tumorous lesion and ethmoidal bone destruction are noticed in PNS CT.
C. Coronal T2 weighted MR image shows an irregular shaped mass in left ethmoid sinus and fluid
collection in left maxillary sinus.



























었고 synaptophysin 면역검사에서양성반응을보였다(Fig. 4). 이





중대뇌동맥의 협착소견을 보였으며(Fig. 5), Diffusion Weighted









A. Tumor in left ethmoid sinus.
B. Identifying the margin of the tumor with the help of neuronavigation.
C. The tumor is measured about 4×2×0.3cm.
Fig. 2
A B C






견이전혀다른후각신경모세포종종괴가관찰된것이다.   
후각신경모세포종(olfactory neuroblastoma)은 후각신경의 신
경상피세포(olfactory neuroepithelium)에서부터기원되며비강과








성을고려하였으나저자들의경우원인을확인할수는없었다.    
컴퓨터단층촬영과핵자기공명장치소견에서종양의범위와사골
판(cribriform plate), 전두개와(anterior cranial fossa), 후상악공









수술 직후 예상치 못했던 급성 뇌경색이 발생하였는데, 다행히
Triple-H요법으로단시간내임상증상이호전되었다. 수술후수술
부위경과는양호하였다.   
후각신경모세포의특징적인조직학적특징은관다발의중격에분
리된 세포들과 신경섬유 세포간질(neurofibrillary intercellular
matrix)과 세포의 장미꽃모양의 배열(rosette formation)이다. 면
역조직학적 검사에서 chromogranin, synaptophysin, neuron-
specific enolase와같은신경내분비표지들이양성을보인다.14)
비강의악성종양은드물기때문에많은조직학적분류가존재하
지만 어떠한 것도 공식적으로 인정된 것이 없다. Hyams
classification(gradeI-IV)은 조직학적 분화도에 의해구분한 것으
로 Grade 1은 소엽 구조 (lobar architecture, +), 유사분열
(Mitposis, -), 핵의다형성(Nuclear pleomorphism, -), 세포의장
미꽃모양의 배열(HWR,+-), 괴사(necrosis, -)를 기준으로 하며,
Grade 2는소엽구조(+), 유사분열(+), 핵의다형성(+), 장미꽃모양
의배열(+-), 괴사(-)가해당된다. Grade 3는소엽구조(+-), 유사
분열(++), 핵의 다형성(++), 장미꽃모양의 배열(-), 괴사(+-) 이며
Grade 4는소엽구조(-), 유사분열(+++), 핵의다형성(+++), 장미
꽃모양의배열(-), 괴사(+)이다.  본증례의경우 Hyams 의분류법
에 따르면grade IV인 미분화의 부비강 종양(undifferentiated
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A. Gross appearance of the tumor.
B. True neuronal rosette is observed in H&E
staining(H & E stain ×400).
C. Immunohistochemical staining shows the
positive reaction to synaptophysin.
Fig. 4
A B C
sinonasal carcinoma)에 해당한다.7) 또다른 Kadisch
classification system(stageA-C)이 있다. 이것은 종양의 범위에
따라서분류를하였다. stage A는비강에국한된경우, stage B는
부비동에침범한경우, stage C는안와와중두개와(middle cranial
fossa)까지침범한경우이다.8) 본증례의경우 Kadisch의분류법에
따르면 stage C에해당하였다. 다른분류기준으로UCLA staging
이 있다. T1의 경우 종양이 비강이나 부비동에 국한된 경우
(confined nasal cavity and paranasal sinus), T2의경우사골판
까지퍼진경우(extending to cribriform plate), T3는안와구로퍼
진경우(protruding to orbit or ACF) T4의경우뇌를침습한경우
( Invading the brain)인경우가해당되며 본증례의경우T3 에해
당하였다. 조직학적인 검사에서 후각신경모세포종(olfactory




면부 접근법을 통한 종양절제술(craniofacial resection)후 방사선
치료를하는것이이종양의가장좋은치료방법으로알려져있다.2)








없었다.   
초기의종양(Kadish stageA와 B)의광범위한수술은전혀시행
된적이없으며경비내시경적절제와함께방사선치료를했을경우













있다. 경부전이는초기혹은수년뒤에발생한다. Rinaldo 등은 15
개의 병원에서 320명의 환자를 조사한 결과 경부전이율이 약











Follow-up imaging (postoperative 5days).
A. MR Angiogram shows the stenosis of both
middle cerebral arteries.
B. The focal high signal in left basal ganglia is
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Huizing EH. Expression of in-termediate filaments proteins in
the adult human cochlea. Ann Otol Rhinol Laryngol 1991;
100:211-218, 1991 (저자가 6명이하인경우)
2) Raveh J, Turk JB, Ladrah K, Seiler R, Goday N, Chen J, et
al. Extended anterior subcranial approach for skull base
tumors: Long-term results. J Neurosurg 82:1002-1010, 1995
(저자가 7명이상인경우)
3) Cho YS, Hong SH, Ryu JS, Jung JY. Changes in cochlear
blood flow by anterior inferior cerebellar artery occlusion in
guinea pigs. Korean J Otolaryngol 41(2): 160-167, 1998 (국내
논문저자가6명이하인경우)
4) Traynelis VC, McCulloch TM, Hoffmann HT. Craniofacial
resection of neoplasm of anterior skull base. In: Rengachary
SS, Wilkins RH, eds. Neurosurgical Operative Atlas.
Baltimore: Williams & Wilkins:329-40, 1993 (Chapter in a
book)
6. 사진은 흑백 또는 컬러로 선명해야 하며, 컬러인쇄의 경우는 별도비
용이 저자에게 청구된다. 크기는 3×5 인치의 크기로 광택인화지를
사용하며, 사진뒷면에 그림번호, 저자의 이름, 그림의 상하를 표시해
준다. 그림설명과 도표는 영문으로 작성함을 원칙으로 하고, 표의 제
목과 그림설명은 논문을 읽지 않아도 이해할 수 있도록 상세히 기술
하여야한다.
7. 증례보고는상기원고구성규정에준하지않으며간단히기술하여내
용이 A4 용지 5매를초과하지않도록한다. 영어초록은 150 단어이
내로하며서론, 증례, 고찰의순서로기술한다. 결론또는요약은필요
한경우에만시술하고저자는4인이내만인정되며인용하는참고문헌
은 15편이내로한다.
1. 원고는 원본과 복사본 2부(사진은 원본과 동일한 것)를 작성하여 발간
2개월 전까지 아래 주소의 간행위원회로 제출한다. 연 2회(6월, 12월)
발행하므로연중원고를접수한다.
2. 논문심사료, 게재료, 인쇄제본료, 기본별책료등은학회에서부담한다.
별책부수를 논문표지에 명기하며, 별책부수를 표기하지 않은 것은 본
지관례에따른다(50부). 별책은 추후 저자에게배부하며추가별책료
는저자가출판사로지불한다.
3. 원고의 교정은 저자가 책임지며 심사 후 게제가 결정된 원고는 수정
보완된내용이수록된디스켓또는 CD 1부와수정된원고 1부를간행
위원회앞으로제출한다. 
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